The synthesis of new oxazole derivatives was carried out under Davidson synthesis conditions from Oacylacyloins with an 8-thiosubstituted 1,3,7-trimethylxanthine skeleton and ammonium acetate in a 1:10 ratio in glacial acetic acid media. The starting O-acylacyloins were obtained as products from the interaction of the sodium salt of 2-(1,3,7-trimethyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylthio)acetic acid and -haloketones. The structures of the new compounds were proven by microanalyses and spectral data. The PASS online web application was used to predict the biological activity spectra of the obtained derivatives and to determine the most promising biological effects for further experimental testing. Thus, it has been shown that the synthesized compounds are a promising class for the creation of substances with a wide range of biological activity. The substrate/metabolite specificity of the tested compounds was also predicted using SMP web-service. The studied compounds were considered to perform most probably with CYP2 substrate activity. UDC Classification: 615.3; DOI: http://dx
Materials and methods:
Chemistry The materials and methods used for synthesis and proving the structure of newly synthesized compounds are described in detail in our previous publication (Georgieva et al., 2016) . General method for synthesis of substituted 2-oxo-[(1,3,7-trimethyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-yl)sulfanyl]-acetates (2a-e, 3 and 4) To a solution of 0.0055 mol of the corresponding α-haloketone and 1-2 drops aliquot 336 in dry toluene, 0.005 mol of sodium salt of 2-(1,3,7-trimethyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylthio)acetic acid was added. The reaction mixture was stirred under reflux for 2 to 14 hours. After the reaction time had elapsed (TLC monitoring), the mixture was filtered hot. The filtrate is vacuum distilled for solvent removal. The resulting crude product is recrystallized from an appropriate solvent. The compounds were obtained in a yield of 80-96%. Their structure is confirmed by spectral data (FTIR, 1 H-and 13 C-NMR) and microanalysis data. The Supplementary data is available and can be provided by the authors upon request. General method for synthesis of di/tri-substituted oxazoles (5a-e, 6 and 7) The preparation of the di / tri substituted oxazoles was carried out under Davidson synthesis (Davidson et al., 1937) . The starting compounds are mixed with ammonium acetate in a 1:10 ratio in glacial acetic acid. The reaction mixture was heated under reflux for 5 hours. The reaction medium was removed in vacuo, and the resulting crude product was washed with water and recrystallized from ethanol. The compounds were obtained in a yield of 95-98%. Their structure is confirmed by spectral data (FTIR, 1 H-and 13 C-NMR) and microanalysis data. The Supplementary data is available and can be provided by the authors upon request.
Results and Discussion:
Chemistry A number of methods have been applied for preparing di-and trisubstituted oxazoles. They may be classified into three general types, including cyclisation (Davidson oxazole synthesis and RobinsonGabriel method), functionalization and multi-component methods (Yamada et al., 2017) . In all these cases, however, the reactions require strong acidic conditions and / or high temperature. Up to the present date, unfortunately no mild method for the synthesis of differently substituted oxazoles has been created. We found, that the Davidson oxazole synthesis as the most adequate synthesis for our purposes, due to the ease in obtaining the starting compounds containing the desired methylxanthine structural fragment. Scheme 1: Synthesis of aciloin esters 2a-e, 3 and 4. Source: Author
The required acyloin esters (2a-e, 3 and 4) are prepared by treatment of the corresponding α-haloketone with the sodium salt of 2-(1,3,7-trimethyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylthio)acetic acid ((1), also referred to as sodium 8-caffeine-thioacetate) as outlined on Scheme 1.
The used sodium salt 1 was prepared after neutralization of 8-caffeine-thioacetate, with sodium hydroxide. The necessary 8-caffeine-thioacetate is obtained as described in (Mitkov et al., 2012) . The reaction is performed under phase-transfer catalysis (solid / liquid) conditions in the presence of an aliquot 336 as a phase-transfer catalyst. The target ester products are obtained at an 80 to 96% yield. Only compound 2e is isolated at a 50% yield, due to problems with isolation and purification of the product. The structure of the newly synthesized acyloin esters was determined by elemental analysis and spectral data (UV, FTIR and NMR data).
The target di-/ trisubstituted oxazoles 5a-e, 6 and 7 were obtained by a reaction of the esters 2a-e, 3 and 4 with ammonium acetate in glacial acetic acid media in yields close to quantitative (Scheme 2).
Scheme 2: Synthesis of di-/ trisubstituted oxazoles 5a-e, 6 and 7. 5a-e, 6, 7
Source: Author 
418 -Note: the sign "-" is used when Pa < 0.4. 
Source: Author
Note: the sign "-" is used when Pa < 0.4.
Computer predictions of biological activity spectra using web resource PASS online. The prediction of the potential biological activity spectra of the synthesized compounds was performed using the web application of the computer program PASS (Prediction of Activity Spectra for Substances) [Poroikov et al., 2002; Filimonov et al., 2014] , which is freely available for the scientific community. The PASS input information is presented as SMILES notation of the structural formulas of studied compounds. The PASS output is presented by a list of probable activities with two estimated probabilities. Pa -the probability to be "active", estimates the chance that the studied compound is belonging to the sub-class of active compounds (resembles the structures of molecules, which are the most typical in a sub-set of "actives" in the PASS training set). The other -Pi (the probability to be "inactive") estimates the chance that the studied compound is belonging to the sub-class of inactive compounds (resembles the structures of molecules, which are the most typical in a sub-set of "inactives" in the PASS training set).
As pharmacological effects of interest were considered, the types of activities for which the calculated Pa is higher than 0.4. Thus, for the analysed seven oxazoles (5a-e, 6 and 7), as well as the starting xanthine derivatives (2a-e, 3 and 4) the underlined effects are presented in Table 1 and Table 2 , respectively. The data obtained from the calculations using the computer on-line PASS program provided the basis for predicting the probable spectrum of pharmacological effects of a number of new xanthine esters and oxazole derivatives. The presented results in Table 1 and Table 2 identify that the predicted biological activity spectrum is wide, but still there are some literary data confirming that the selected interval of pharmacological effects is appropriate (Kus et. al, 2017; Nayana et al., 2008; Haris at al., 2005) . Additionally, the evaluated sets of compounds were subjected to a prediction of substrate/metabolite specificity, using an SMP web-service (Bezhentsev et al., 2016) for in silico prediction of the substrate/metabolite specificity. This service provides the possible interaction of the tested group of compounds with 18 cytochrome P450 and UGT isoforms: CYP1A2, CYP2C9, CYP2C19, CYP2D6, CYP3A4, UGT1A10, UGT1A1, UGT2B7, UGT1A7, UGT2B15, UGT1A8, UGT1A4, UGT2B17, UGT2B10, UGT1A3, UGT1A9, UGT1A6, UGT2B4; defined as the most probable targets. The performed prediction is based on the PASS algorithm and is defined in the software Multilevel Neighborhoods of Atoms (MNA) descriptors. The obtained data for the substrate based predictions are presented in Table 3 for compounds 2a-e, 3, 4, 5a-e, 6 and 7. The results for the corresponding metabolite based predictions for the same set of structures are presented in Table 4 . 
Based on the obtained data presented in Tables 3 and 4 , we consider the tested compounds to perform most probably with CYP2 substrate activity.
Conclusion:
New potentially biologically active substituted 2-oxo-[(1,3,7-trimethyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-yl)sulfanyl]acetates (2a-e, 3 and 4) as well as series substituted oxazoles 5a-e, 6 and 7 were obtained. The structures of these compounds have been determined, and the methods of their preparation are presented. Using the PASS online, the biological activity spectra of the synthesized compounds have been estimated. The obtained data showed that the predicted biological activity spectrum of the new xanthine esters and oxazole derivatives is wide. Further calculations determined that the tested group of compounds may be considered most probably as CYP2 substrates.
